Pharmacokinetics and regional electrophysiological effects of intracoronary amiodarone administration.
The reason for the delay in onset of the electrophysiological effects and antiarrhythmic efficacy of amiodarone is not clear. The relation between the development of the electrophysiological effects of amiodarone and its myocardial concentration is unknown. We therefore examined the time course of development of electrophysiological effects during intracoronary infusion of amiodarone and related these changes to myocardial concentrations. Amiodarone (0.139 mg/min) or normal saline was infused for 10 hours into the proximal left anterior descending coronary artery of 24 open-chest dogs. Nineteen animals received intracoronary amiodarone and 5 received normal saline (control group). Ten of the 19 that received amiodarone underwent electrophysiological study (amio-EPS group). Sixteen of the 19, including 7 from the amio-EPS group, underwent pharmacological study (PS group). In the amio-EPS group during pacing at a cycle length of 300 ms, changes in conduction velocities in drug-exposed myocardium referenced to nonexposed myocardium at 1 hour of infusion were -3.7% in the longitudinal direction (P = NS) and -7.2% in the transverse direction (P < .05); at 3 hours, -12.9% (P < .05) and -9.1% (P < .05); and at 9 hours, -32.9% (P < .02) and -31.7% (P < .01). These changes were dependent on amiodarone concentration (R2 = .83). There was also an obvious rate-dependent effect that was more pronounced for transverse conduction velocities. This effect was also dependent on amiodarone concentration. In the PS group, amiodarone levels in the drug-exposed myocardium increased from a mean of 5.95 microgram/g at 15 minutes of infusion to 188.88 microgram/g at the 10th hour. This increase was time dependent (R2 = .91). In the nonexposed myocardium, amiodarone levels were always low and increased minimally over time from a mean of 2.68 to 14.45 microgram/g. This increase was also time dependent (R2 = .97). Selective intracoronary amiodarone infusion resulted in selective drug accumulation and concomitant time-dependent reduction of myocardial conduction velocity. There was a significant correlation between the extent of reduction of conduction velocity and myocardial amiodarone concentration but not coronary arterial or systemic concentration. Repolarization was not significantly altered.